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Abstract
Background  Wilms tumor, a prevalent pediatric kidney cancer, has been extensively studied to elucidate its genetic 
mechanisms. NAT10 (N-acetyltransferase 10) is a gene encoding acetyltransferase, which is involved in various cellular 
processes, including RNA modification, DNA repair, and protein acetylation. The oncogenic role of NAT10 in cancer 
has garnered significant attention. However, research on NAT10 genetic variants and their associations with cancer is 
nascent.

Methods  This study investigated the link between NAT10 genetic variants and Wilms tumor risk via a case‒control 
design with genomic DNA from 414 patients and 1199 controls. Genotyping was performed via the TaqMan method, 
and logistic regression statistical analysis was conducted to identify significant associations, followed by extra analysis 
to minimize false positive significant results.

Results  Our findings revealed that the rs8187 G > A polymorphism in the NAT10 gene is significantly correlated with 
a decreased risk of developing Wilms tumor (GA vs. GG, adjusted odds ratio (AOR) = 0.60, 95% confidence interval 
(CI) = 0.46–0.77, P < 0.0001; GA/AA vs. GG, AOR = 0.74, 95% CI = 0.59–0.93, P = 0.011). Stratified analyses further revealed 
a significant association in children aged 18 months or under and in subgroups with stage II, stage IV, or combined 
stage I + II tumors.

Conclusion  These results highlight the potential of NAT10 rs8187 G > A polymorphism as genetic markers for Wilms 
tumor susceptibility. This study clarifies the genetic basis of Wilms tumor susceptibility and highlights the role of 
NAT10 rs8187 G > A polymorphism in early detection and risk assessment.
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Introduction
Wilms tumor, or nephroblastoma, is the most preva-
lent pediatric renal malignancy. The condition affects 
approximately 1 in 10,000 children, with prevalence 
dynamics peaking at 3 years of age [1]. Wilms tumor is an 
embryonal tumor in children, exemplifying the connec-
tion between disrupted organ development and tumor 
formation. It arises from primitive renal cells that fail to 
differentiate properly during early nephrogenesis, instead 
leading to the development of malignancy. The typical 
clinical presentations of Wilms tumor include an abdom-
inal mass, hematuria, hypertension, abdominal pain, 
fever, and Malaise [2]. Advancements in treatment have 
led to a significantly improved prognosis in children with 
Wilms tumor, with a 5-year survival rate of over 90% for 
children with in situ disease [3]. However, early detection 
and comprehensive care are crucial for optimizing out-
comes and minimizing long-term complications.

The environmental causative factors for Wilms tumor 
remain unclarified [3]. Genetic variations are crucial in 
Wilms tumor development. First, Wilms tumor is asso-
ciated with mutations in approximately 40 different 
genes, such as CTNNB1, DROSHA, WT1, MYCN, TP53, 
and SIX1 [3]. The molecular drivers frequently impede 
genetic pathways crucial for normal embryogenesis of the 
genitourinary tract but are not confined to these path-
ways [3]. Second, certain genetic syndromes are associ-
ated with a greater risk of developing Wilms tumor, such 

as aniridia, genitourinary anomalies, and mental retarda-
tion syndrome, Beckwith–Wiedemann syndrome, and 
Denys–Drash syndrome [3]. Additionally, single nucleo-
tide polymorphisms (SNPs) are the most common type 
of genetic variation among individuals and contribute to 
genetic diversity within a population. They are a major 
source of genetic variation that underpins individual dif-
ferences in cancer susceptibility [4, 5]. Many studies have 
been performed to discover Wilms tumor susceptibil-
ity polymorphisms via candidate gene strategies [6–14] 
or genome-wide association studies (GWASs) [15]. As a 
result, SNPs in many important genes, such as MTHFR 
[14] and RECK [11], as well as genes in the 5q14, 22q12, 
and Xp22 regions [15], have been demonstrated to mod-
ulate Wilms tumor predisposition. Despite significant 
advances in Wilms tumor cancer biology, the genetic and 
molecular underpinnings of Wilms tumor remain incom-
pletely understood.

The N-acetyltransferase 10 protein, encoded by the 
NAT10 gene, is a member of the GCN5-related N-acet-
yltransferase family. NAT10 is responsible for transfer-
ring acetyl-CoA donor acetyl groups to an amino group 
or an RNA cytidine, contributing to ribosome biogen-
esis, translation efficiency, cell division, cell metabo-
lism, telomere maintenance and aging [16]. NAT10 is 
an essential gene at both the organism and the cellular 
level [16], as demonstrated by the fatality of the dele-
tion of both NAT10 alleles in mouse embryos [17] and 
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the failure to create NAT10 knockout cell lines [18]. In 
contrast, NAT10 overexpression enhances tumor devel-
opment, and its protein and mRNA levels are mark-
edly higher in cancerous tissues than in normal tissues 
[16, 19, 20]. Studies are increasingly pointing to NAT10 
as an oncogene and a druggable target in a broad spec-
trum of cancers [16], such as hepatocellular carcinoma 
[21, 22], laryngeal squamous cell carcinoma [23], lung 
adenocarcinoma [24], colorectal carcinoma [25], acute 
myeloid leukemia [26], breast cancer [27], gastric cancer 
[28], and bladder cancer [29]. Given these observations, 
potential functional polymorphisms in the NAT10 gene 
that affect gene function may disrupt cellular homeosta-
sis and thereby contribute to interindividual differences 
in cancer susceptibility. However, there is no published 
evidence of the relationship between NAT10 gene poly-
morphisms and cancer susceptibility. SNPs are the most 
common type of genetic variation and have been impli-
cated in numerous diseases, including various forms of 
cancer. Thus, we selected NAT10 as a candidate gene for 
this investigation.

This study aimed to investigate the potential correlation 
between NAT10 gene SNPs and Wilms tumor, addressing 
a critical gap in the current understanding of the genetic 
factors contributing to this pediatric malignancy. By elu-
cidating this relationship, we hope to provide insights 
that could lead to improved diagnostic and therapeutic 
strategies for Wilms tumor.

Methods and materials
Study population
In this study, 414 offspring of Han Chinese heritage with 
histologically confirmed Wilms tumor were recruited, 
along with 1199 age- and sex-matched healthy controls, 
as we described previously (Table S1) [30, 31]. The Wilms 
tumor diagnosis was based on clinical evaluation, imag-
ing studies, and histological confirmation, following 
established diagnostic criteria. The study followed the 
Declaration of Helsinki guidelines and was approved by 
the Ethics Committee of Guangzhou Women and Chil-
dren Medical Center (No. 202016601). Informed con-
sent was signed by the parents or legal guardians of all 
the participants. Prior to any medical procedures, venous 
blood samples were collected from each participant to 
ensure the accuracy and reliability of the study data.

SNP selection
The selection of candidate SNPs in the NAT10 gene was 
initially carried out via the dbSNP database (​h​t​t​p​​:​/​/​​w​w​w​
.​​n​c​​b​i​.​​n​l​m​​.​n​i​h​​.​g​​o​v​/​p​r​o​j​e​c​t​s​/​S​N​P), following the criteria 
outlined in prior studies [32]. By considering the SNP 
location, minor allele frequency in the Chinese Han pop-
ulation, potential functions, and low linkage disequilib-
rium (LD), only one eligible SNP, NAT10 rs8187 (G > A), 

was identified. A silico tool, SNPinfo (​h​t​t​p​​s​:​/​​/​s​n​p​​i​n​​f​o​.​​n​i​e​​
h​s​.​n​​i​h​​.​g​o​v), predicts that this SNP may potentially lead to 
disruption in microRNA-binding sites, suggesting a post-
transcriptional regulatory mechanism.

TaqMan genotyping assay with validation and quality 
control
DNA extraction from peripheral blood samples was car-
ried out via Tiangen Blood DNA Extraction kits (Tian-
gen Biotechnology, Beijing, China). Afterward, the DNA 
concentration of each sample was assessed with a spec-
trophotometer and adjusted to achieve the required con-
centration. SNP genotyping was conducted via TaqMan 
real-time PCR on a TaqMan instrument (Applied Bio-
systems, Foster City, CA) [33–35]. The quality control 
measures included negative controls without DNA tem-
plates on each 384-well plate to monitor contamination 
and positive controls with predetermined genotypes to 
confirm assay accuracy. Each plate included at least four 
positive controls representing different genotypes, such 
as wild type, homozygous, and heterozygous. Technical 
replicates were used on each plate to evaluate reproduc-
ibility, and 5–10% of the samples were subjected to repeat 
genotyping across plates to ensure > 99% agreement. The 
error rate was determined by cross-referencing initial 
and repeated genotyping results, and no discrepancies 
were observed, confirming a 0% error rate.

False-positive report probability analysis
The false-positive report probability (FPRP) is a statistical 
metric used to determine the chance of a positive find-
ing reported in a study being a false positive. FPRP analy-
sis comprehensively considers statistical significance (P 
value), statistical power, and the prior probability of the 
hypothesis. Prior probability is the probability given to a 
hypothesis prior to evaluating current evidence, which 
represents the initial belief about the hypothesis’s valid-
ity on the basis of existing knowledge, background infor-
mation, or historical data. Since the association study 
involved multiple tests, we performed an FPRP analy-
sis to examine whether the significant results were false 
positives or deserved attention. The moderate (e.g., 0.1 
to 0.5) and low (e.g., below 0.1) thresholds of prior prob-
ability were chosen for this study. Given the exploratory 
nature of this study and the relatively moderate sample 
size, we adopted an FPRP threshold of 0.20 to balance the 
risk of false positives with the need to identify potentially 
meaningful associations for future validation.

Statistical analysis
A chi-square goodness-of-fit test was adopted to evaluate 
the consistency of the genotype frequency distribution 
of the NAT10 rs8187 G > A polymorphism with Hardy-
Weinberg equilibrium (HWE) exclusively in the control 
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group. A P-value > 0.05 was considered consistent with 
HWE, indicating that genotype distributions were repre-
sentative of the general population. We then used logistic 
regression analysis to assess the relationship between the 
NAT10 rs8187 G > A polymorphism and susceptibility to 
Wilms tumor. The odds ratio (OR) and 95% confidence 
interval (CI) were calculated across various genetic mod-
els, such as homozygous (AA vs. GG), heterozygous (GA 
vs. GG), dominant (GA/AA vs. GG), recessive (AA vs. 
GA/GG), and additive based on standard epidemiologi-
cal approaches for genetic association studies. Briefly, the 
dominant Model (GA/AA vs. GG) assumes that carrying 
at least one minor allele (A) may confer risk, reflecting 
a potential dominant effect of the polymorphism. The 
recessive Model (AA vs. GA/GG) evaluates whether two 
copies of the minor allele (A) are required to influence 
susceptibility, indicative of a recessive effect. The addi-
tive model (0, 1, or 2 copies of A allele) tests for a dose-
dependent relationship between the number of minor 
alleles and disease risk, offering sensitivity to detect lin-
ear trends in genetic effects. The use of multiple genetic 
models allows us to comprehensively investigate different 
inheritance patterns, enhancing our ability to capture the 
true genetic mechanism underlying disease susceptibility. 
All models were adjusted for age, sex, and clinical stage. 
Statistical evaluations were carried out via SAS v9.4 (SAS 
Institute Inc., Cary, NC), with the significance level set at 
a P value of less than 0.05 (two-sided).

Results
Association results
A total of 414 Wilms tumor cases and 1199 controls were 
initially enrolled in the study. However, 23 cases were 
excluded due to insufficient DNA quality or quantity. 
Genotyping of the NAT10 rs8187 G > A polymorphism 
was successfully performed in 391 cases and 1199 con-
trols. Prior to association analysis, we determined that 
the genotype frequency distribution of the NAT10 rs8187 
G > A polymorphism aligns with HWE in the control 

subjects (P = 0.803). Table  1 presents the association 
results between the NAT10 rs8187 polymorphism and 
the risk of Wilms tumor. Specifically, the GA genotype 
(adjusted OR (AOR) = 0.60, 95% CI = 0.46–0.77) demon-
strated a 40% reduction in Wilms tumor risk, suggesting 
a potentially protective effect associated with the rs8187 
polymorphism. The narrow CI observed (0.46–0.77) sug-
gests a robust association unlikely to result from random 
variation, further supporting the significance of the find-
ings. In the dominant genetic model, compared with the 
GG genotype, the combined GA and AA genotypes of 
the NAT10 rs8187 polymorphism were significantly asso-
ciated with a reduced risk of developing Wilms tumor 
(AOR = 0.74, 95% CI = 0.59–0.93, P = 0.011). Importantly, 
when the recessive genetic model was assumed, the 
homozygotes of the SNP exhibited increased susceptibil-
ity to Wilms tumor (AA vs. GG/GA) (AOR = 1.50, 95% 
CI = 1.13–1.99, P = 0.005).

Stratified analyses (Table  2) were performed by age, 
sex, and clinical stage with the application of the domi-
nant genetic model (GA/AA vs.GG). When the cohort 
was stratified by age, we observed significant associations 
in the subgroups aged 18 months or younger (adjusted 
OR = 0.63, 95% CI = 0.43–0.93; P = 0.019) [GA /AA (case/
control: 76/156) vs. GG (case/control: 61/156)]. Further-
more, stratification by clinical stage revealed significant 
results in subgroups with stage II (adjusted OR = 0.59, 
95% CI = 0.40–0.88, P = 0.009) [GA /AA (case/control: 
58/768) vs. GG (case/control: 54/430)], stage IV (adjusted 
OR = 0.54, 95% CI = 0.30–0.98, P = 0.042) [GA /AA (case/
control: 137/768) vs. GG (case/control: 103/430)], and 
combined stage I + II (adjusted OR = 0.73, 95% CI = 0.55–
0.97, P = 0.028) [GA /AA (case/control: 137/768) vs. GG 
(case/control: 103/430)] tumors.

FPRP analysis results
When the prior probability of 0.25 was assumed, i.e., an 
initial 25% belief that the hypothesis is true, all the sig-
nificant results were significantly noteworthy with the 

Table 1  Association between NAT10 gene rs8187 G > A polymorphism and Wilms tumor risk
Genotype Cases (N = 391) Controls (N = 1198) Pa Adjusted OR

(95% CI) b
Pb

No. (%) No. (%)
rs8187 (HWE = 0.803)
GG 168 (42.97) 430 (35.89) 1.00
GA 134 (34.27) 572 (47.75) 0.60 (0.46–0.77) < 0.0001
AA 89 (22.76) 196 (16.36) 1.15 (0.85–1.57) 0.371
Additive 0.873 0.98 (0.84–1.15) 0.826
Dominant (GA/AA) 223 (57.03) 768 (64.11) 0.012 0.74 (0.59–0.93) 0.011
GG/GA 302 (77.24) 1002 (83.64) 1.00
AA 89 (22.76) 196 (16.36) 0.004 1.50 (1.13–1.99) 0.005
OR, odds ratio; CI, confidence interval; HWE, Hardy-Weinberg equilibrium
a χ2 test for genotype distributions between Wilms tumor patients and cancer-free controls
b Adjusted for age and gender
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FPRP values less than 0.2, except for the association 
in the tumor-stage IV group (Table 3). Next, we set the 
prior probability as 0.1, indicating a lower chance of a 
false positive due to a firmer initial belief in the hypoth-
esis. We found that the overall association between the 
NAT10 rs8187 G > A polymorphism and Wilms tumor 
susceptibility remains significant for the heterozygous 
(GA vs. GG), recessive (AA vs. GA/GG), and dominant 
(GA/AA vs. GG) models. Even when a low prior prob-
ability of 0.01 was adopted, the association under the het-
erozygous model remained statistically credible. These 
results strongly confirmed that the reported positive 
association between the NAT10 rs8187 G > A polymor-
phism and Wilms tumor susceptibility remains signifi-
cant even under conservative prior probabilities, thus 
minimizing the risk of false positives (Table 3).

Discussion
The current study established a link between a NAT10 
gene variant and Wilms tumor susceptibility. Specifi-
cally, individuals with only the GA genotype or those 

with the combined GA and AA genotypes of the NAT10 
rs8187 G > A polymorphism were at a reduced risk of 
developing Wilms tumor compared with those with the 
GG genotype. The stratified analysis highlighted signifi-
cant associations in children 18 months or younger and 
in subgroups with stage II, IV, and I + II tumors. In addi-
tion, our FPRP analysis indicates the robustness of the 
significant associations reported in this study. The rela-
tively low FPRP values suggest that the NAT10 rs8187 
G > A polymorphism may play a biologically relevant role 
in Wilms tumor susceptibility. However, FPRP values are 
dependent on prior assumptions, and further validation 
studies in larger populations are recommended to con-
firm our results.

Our results are comparable to findings from other 
studies investigating genetic factors in Wilms tumor. For 
example, similar studies have explored the role of various 
gene polymorphisms in Wilms tumor [10–13]. For exam-
ple, in Chinese children, a significant correlation was 
found between the G allele of rs11788747 in the RECK 
gene and Wilms tumor [11]. In contrast, a case‒control 

Table 2  Stratify analysis of NAT10 gene rs8187 G > A polymorphism with Wilms tumor risk
Variables GG GA/AA Adjusted OR a Pa

No. of case/control No. of case/control (95% CI)
Age, month
  ≤ 18 61/156 76/309 0.63 (0.43–0.93) 0.019
  > 18 107/274 147/459 0.81 (0.61–1.09) 0.161
Gender
  Females 78/182 106/339 0.73 (0.52–1.03) 0.071
  Males 90/248 117/429 0.75 (0.55–1.02) 0.070
Clinical stages
  I 49/430 79/768 0.87 (0.60–1.27) 0.478
  II 54/430 58/768 0.59 (0.40–0.88) 0.009
  III 33/430 56/768 0.97 (0.62–1.52) 0.900
  IV 23/430 22/768 0.54 (0.30–0.98) 0.042
  I + II 103/430 137/768 0.73 (0.55–0.97) 0.028
  III + IV 56/430 78/768 0.79 (0.55–1.14) 0.215
OR, odds ratio; CI, confidence interval
a Adjusted for age and gender, omitting the corresponding variable

Table 3  False-positive report probability analysis for the significant finding between NAT10 gene rs8187 G > A polymorphism and 
Wilms tumor risk
Genotype OR (95% CI) Pa Statistical

power b
Prior probability
0.25 0.1 0.01 0.001 0.0001

GA vs. GG 0.60 (0.46–0.78) 0.0001 0.298 0.001 0.003 0.032 0.251 0.770
AA vs. GA/GG 1.51 (1.14-2.00) 0.004 0.491 0.026 0.073 0.464 0.897 0.989
GA/AA vs. GG 0.74 (0.59–0.94) 0.012 0.812 0.043 0.120 0.600 0.938 0.993
  ≤18 months 0.63 (0.43–0.93) 0.019 0.378 0.132 0.314 0.834 0.981 0.998
  II 0.60 (0.41–0.89) 0.010 0.300 0.094 0.238 0.774 0.972 0.997
  IV 0.54 (0.30–0.97) 0.040 0.239 0.335 0.601 0.943 0.994 0.999
  I + II 0.75 (0.56–0.99) 0.040 0.772 0.135 0.319 0.838 0.981 0.998
OR, odds ratio; CI, confidence interval
a Chi-square test was used to calculate the genotype frequency distributions
b Statistical power was calculated using the number of observations in each subgroup and the corresponding ORs and P values in this table



Page 6 of 8Deng et al. BMC Cancer          (2025) 25:494 

study indicated that male carriers of the G allele of the 
FOXP3 rs2232365 polymorphism had a reduced risk of 
Wilms tumor [10]. Importantly, throughout the past ten 
years, our research team has pinpointed Wilms tumor 
susceptibility SNPs in multiple genes by applying the 
candidate gene approach in a cohort of 414 Wilms tumor 
patients and matched healthy controls. These Wilms 
tumor predisposition genes include oncogenes [6–8], 
tumor suppressors [36], genes related to fundamental 
cellular processes such as DNA repair [37, 38], RNA m6A 
modification [39–41], and RNA m7G modification [42, 
43]. These findings support a genetic predisposition to 
the disease.

NAT10 acts as a lysine acetyltransferase, modifying 
histones and nonhistone proteins [27, 28, 44]. Moreover, 
it is also responsible for depositing N4-acetylcytidine 
(ac4C) in RNAs to regulate their stability, translation, and 
functions [16, 18, 22, 25]. NAT10 is involved in regulating 
gene expression, DNA repair, and cellular proliferation—
all critical factors in cancer development. Functional 
variants of the NAT10 gene could impact these cellular 
processes by altering the acetylation status of proteins 
or RNA involved in key signaling pathways and effec-
tors, such as those regulating cell cycle progression and 
apoptosis [20, 45]. In other words, NAT10 variants have 
the potential to disrupt these processes, thus leading to 
uncontrolled cell growth and tumor formation. Spe-
cifically, the role of NAT10 in modifying histones and 
other proteins [27, 28, 44] could influence the chroma-
tin structure and gene expression patterns associated 
with Wilms tumor pathogenesis. Therefore, it is bio-
logically plausible that changes in NAT10 activity could 
lead to dysregulation of these pathways, modulating sus-
ceptibility to tumors [45, 46]. The Bioinformatics tools 
SNPinfo predict that rs8187 G > A polymorphism may 
possibly regulate NAT10 gene expression in a post-tran-
scriptional regulatory mechanism by interfering with its 
microRNA-binding sites. A 40% risk reduction suggests 
that such variations could affect NAT10 gene expres-
sion, thereby altering NAT10-mediated RNA acetylation 
patterns and leading to downstream impacts on RNA 
modification and stability. This could impair pathways 
critical for uncontrolled cell growth or enhance cellu-
lar responses to DNA damage, thereby lowering Wilms 
tumor susceptibility. Understanding these mechanisms 
can provide insights into how NAT10 variants influence 
tumor risk and identify potential targets for therapeutic 
intervention.

By establishing a connection between NAT10 rs8187 
G > A polymorphism and Wilms tumor, this study could 
contribute to the identification of new biomarkers for 
early detection or risk assessment. NAT10 gene rs8187 
G > A polymorphism strongly associated with Wilms 
tumor predisposition could be incorporated into genetic 

screening programs. Early detection through genetic 
screening could improve survival rates and reduce the 
overall burden of the disease. In addition, these genetic 
markers may help stratify patients on the basis of their 
risk levels, enabling more targeted surveillance and pre-
ventive measures. However, while our study supports the 
potential role of NAT10 rs8187 as a susceptibility marker, 
its clinical translation requires further investigation to 
address challenges related to predictive accuracy, diag-
nostic specificity population variability, and functional 
validation. Prospective studies assessing longitudinal risk 
prediction and integrating machine learning models may 
help refine the clinical utility of SNP-based biomarkers, 
including NAT10 rs8187. Importantly, multi-center col-
laborations are essential to establish standardized pro-
tocols for SNP testing and validation. This research may 
provide new insights into the genetic factors underlying 
Wilms tumor susceptibility, particularly focusing on the 
NAT10 gene, which has not been extensively studied in 
this context. This research sets the stage for further stud-
ies to explore the functional role of NAT10 in tumor 
biology and its interaction with other genetic and envi-
ronmental factors. These findings can inspire additional 
research into the role of NAT10 in other types of cancers.

The limitations of this study may involve, though not 
be confined to, the following concerns. First, the study’s 
sample size might be limited, affecting the power of the 
statistical analyses and the precision of the risk estimate. 
Due to relatively small subgroup sample sizes, stratified 
analyses may suffer from potential overfitting or reduced 
statistical power. Second, the study may suffer from 
selection bias. The participants were recruited from dif-
ferent geographic regions of China. Therefore, the rep-
resentativity of the broader population of the cohort 
warrants validation from additional association studies. 
Third, our finding may have population specificity, and 
generalizability may be an issue. The findings from the 
study might not hold true for different age groups, eth-
nicities, or geographic locations. Replication studies are 
warranted in diverse ethnic cohorts. Fourth, we adjusted 
for age and gender in the logistic regression models as 
they are established demographic confounders in cancer 
susceptibility studies and influence Wilms tumor risk. 
However, factors like environmental exposures, socio-
economic status, diet, and family cancer history that 
may also contribute to susceptibility were not adjusted 
because these variables were unavailable due to retro-
spective data collection constraints. Future prospective 
studies should include detailed data on these variables to 
assess their influence. Finally, only one SNP was studied, 
and data concerning environmental factors were miss-
ing. Therefore, our results should be interpreted with 
caution. Future research may involve investigating the 
mechanisms underlying the observed associations or 



Page 7 of 8Deng et al. BMC Cancer          (2025) 25:494 

conducting multicenter, large-scale studies to confirm 
and expand upon the current findings.

Conclusion
In conclusion, this study revealed a significant asso-
ciation between the NAT10 gene rs8187 G > A polymor-
phism and Wilms tumor susceptibility in the Chinese 
Han Children, particularly between the combined GA 
and AA genotypes of the NAT10 rs8187 polymorphism 
and reduced Wilms tumor risk. Replication studies 
should be conducted in ethnically diverse cohorts to 
validate the findings. Overall, this study contributes to 
the understanding of genetic factors involved in Wilms 
tumor susceptibility by introducing a new genetic player, 
with potential implications for early detection, risk 
assessment, and personalized treatment strategies.
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